seeo 



«awiNWY data sheet 



48F512 

512K FLASH~ EEPROM 




Features 

• f/.c„/c./ Bv, 0 Wr,,e and Chip/Sector Eras, 

IFui Read Access Time 

■ Sin 9 „ High Voltage for Writlngand 

' MM EEPROM Ce„ Tec* no IOgy 

• Optiono/1 000 Cycle P«w„7L ^ 



Block Diagram 



'■IS 



« vofo^ ree '" ,0 ' 0ffr ' *'«"P"a ( . tf 




SAN002162 



Description 

The 48F512 is a 51 2K bit CMOS FLASH BEPROM 
organized as 64K x 8 bits. SEEQ's 48F512 brings 
together the high density and cost effectiveness of 
UVSPROMs, with the electrical erase, in - circuit repro- 
grammability and package options of EEPROMs. 
On-chip latches and timers permit simplified micro- 
processor interlace, freeing the microprocessor to 
perform other tasks once write/ erase/ read cycles 
have been initiated. The memory array Is divided into 
128 sectors, with each sector containing 512 bytes. 
Each sector can be individually erased, or the chip 
can be bulk erased before reprogramming. 
Endurance, the number of times each byte can be 
written, is specified at 100 cycles with an optional 
screen tor 1000 cycles available. Electrical write/ 
erase capability allows the 48F512 to accommodate 
a wide range of plastic, ceramic and surface mount 
packages. 

Read 

Reading is accomplished by presenting a valid address 
with chip enable and output enable at V (L , write enabte 
at V IH and V PP at any level. See timing waveforms tor 
A.C. parameters. 



Erase and Write 

Latches on address, data and control inputs permit 
erasing and writing using normal microprocessor 
bus timing. Address inputs are latched on the tailing 
edge of write enable or' chip enable, whichever is 
later, while data inputs are latched on the rising edge 
of write enable or chip enable, whichever is earlier 
The write enable input is noise protected; a pulse of 
less than 20 ns. will not initiate a write or erase. In 
addition, chip enable, output enable and write enable 
must be in the proper state to initiate a write or 
erase. Timing diagrams depict write enable con- 
trolled writes; the timing also applies to chip enable 
controlled writes. 

Sector Erase 

Sector erase changes all bits in a sector of the array 
to a logical one. It requires that the V PP pin be brought 
to a high voltage and a write cycle performed. The 
sector to be erased is defined by address inputs A 9 
through A 19 . The data inputs must be all ones to 
begin the erase. Following a write of 'FF\ the part will 
wait tor time t Aeom to allow aborting the erase by 
writing again. This permits recovering from an unin- 
tentional sector erase it, tor example, in loading a 
block of data a byte of 'FF' was written. Alter the 
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Ueonr d cia * the sector erase will begin. The erase 
is accomplished by following tl\c nrn-.n algorithm in 
figure 2. V rn can be broutjhl to any 1 IL level or telt at 
high voltage after the erase. 

Chip Erase 

Chip erase changes all bits In the memory to o loni- 
cal one. Refer to Injute 3 tor the chip c<ar,n nlrjoiithin. 
V FP can be brought to any TTL level or left at high 
voltage after the erase. 

Sector and Chip Erase Algorithm 

To reduce the sector and chip erase times, a soft- 
ware erase algorithm is used. Refer to figures 2 and 
3 for the sector erase and chip erase flow charts. 

Byte Write 

A byte write is used to change any J in a byte to a 0. 
To change a bit in a byte from a 0 to a 1, the byte 
must be erased first via either sector erase or chip 
era«e. 

Dafa are organized in the 48F512 in a group of bytes 
called a sector. The memory array is divided into 
128 sectors of 512 bytes each. Individual bytes are 
written as part of a sector write operation. The pro- 
gramming algorithm tor either chip or sector write is 
detailed in figure 1. 

Sectors are written by applying a high voltage to the 
V PP pin and writing individual non-FF bytes in sequen- 
tial order. Each byte write is automatically latched 
on-chip, SO that the user can do a normal micropro- 
cessor write cycle and then wait a minimum of t^ 
ns. tor the self-timed write to comptete. Bach byte 
write incrementally programs bits that are to become 
a zero, A write loop has been completed when all 
non-FF data tor all desired blocks have been written 
After 10 loops, a read -verification is performed. For 
any bytes which do not verity, a till- in programming 
loop is performed. Sectors need not be written 
separately; the entire device or any combination of 
sectors can be written using tho writo algorithm, 
the number of loops required. Sectors need not be 
written separately; the entire device or any combina- 
tion of sectors can be written using the write algorithm. 
Because bytes can only be written as part of a sec- 
tor write, it data is to be added to a partially written 
sector or one or more bytes in a sector must be 
changed, the contents of the sector must first be 
read into system RAM; the bytes can then be added 
to the block of data in RAM and the sector written 
using the sector write algorithm. 
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Recommended Operating Conditions 



40FQ12 

rfiri.iMiHAnv data surer 
Capacitance^ i A ?vc.i imh/ 





48F512 


Vcc supply voltage 


5V ± 1 0*0 


Temperature range 


0"C to 70"C 
(ambient temp.) 



Symbol 


Parameter 


Value 


Test Conditions 


Cin 


Input capacitance 


6 pi. 


V (M = 0 V 


Coui 


Output capacitance 


12 pi. 


V„ n -0V 



Not* 2: This parameter | 3 only sampled and not 100'* trntcU 



DC Operating Characteristics 

Over the Vcc and temperature range 



Symbol 




Limits 




Parameter 


Mln. 


Max. 


Unit 


Test Conditions 


llH 


Input leakage high 




1 


MA 


V»n = V CC 




Input leakage low 




-1 


HA 


Vp^O.I V 


lot 


Output leakage 




10 


MA 


V w = Vcc 


Vp 


Program/erase voltage 


1175 


13 


V 




Vpp 


Vpp Voltage during read 


0 


Vp 


V 




Ipp 


Vp current 

Standby mode 
Read mode 
Byte write 
Erase 




200 
200 ■ 

40 

80 


/iA 
,iA 
mA 
mA 


CE « V»,,Vrr^ Vp 

CE = v II( Vpp = Vp 

Vpp= V P 
Vpp= Vp 


kci 


Standby V C c current 




too 


MA 


CE = V cc -0.3 v 


■ccj 


Standby Vcc current 




5 


mA 


CE - V w min. 


lc« 


Active V cc current 




60 


mA 


CE = v„ 




Input low voltnge 


-0.3 


0.8 


V 




V« 


Input high vollngc 


2.0 


7.0 " 


V 




v<x 


Output low voltage 




0.45 


V 


lot " 2. 1 ma 


Vohi 


Output level (TTl) 


2.4 




V 


Iqh = - 400|iA 


VOHJ 


Output level (CMOS) 


V cc -0.4 




V 


Ion ~ - 100/jA 
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AC Characteristics 
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READ 




Read Timing 





^Cresf Conditions 

*totkxd: ITTLgate and C(load) lOOpt 
. jWnje and fall times: < 20 ns 

WP^se levels: 0.45 V to 2.4 V 
' ™P me «^emem reference level 
**MslVarid2V 

\ °*Mis0.8Vand2V 
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AC Characteristics B YTE WRITE 

(Over the V C c and temperature range) 







48F512 
•200 


48F512 
-250 


48F512 | 
-300 




Symbol 


Parameter 


Mln. 


Mai. 


Mln. 


Max. 


Mln. 


Mm. 


Unit 


Ivps 


Vpp setup time 


2 




2 




2 









Vpp hold lime 


250 




250 




250 




MS 


tcs 


CE setup time 


0 




0 




0 




ns 


*CH 


CE hold time 


0 




0 




0 




OS 


toE3 


OE setup time 


10 




10 




10 




ns 


totM 


5E hold time - 


10 




10 




10 




ns 


»AS 


Address setup lime 


20 




20 




20 




ns 


»AH 


Address hold time 


100 




100 




100 




ns 


tos 


Date setup time 


50 




50 




50 




ns 


tOH 


Data hold lime 


0 




0 




0 




ns 


twP 


WE pulse width 


100 




100 




too 




ns 


IwC 


Write cycle time 


100 


150 


100 


150 


100 


150 


MS 


twn 


Write recovery time 




1.5 




1.5 




1.5 


ms 



Not*! In A.C. characteristics. aH Inputs to lha device, a.o.. setup lima, hold tlmo and cycle itme. are tnhuloiad ns a minimum limn; inn user 
must provide a valid ttala on that Inpul Of wall tor th« stale mtntmum ttmo to aasur o prooor operation. All out pull liorn tho dnvtr.o. o.g. eccoss 
Uma. arase Uma. racovary itma, ara tabulated as a maitmum tlma. tha davtca will porlorm lha oporation wlthtn tho stoiod llmo. 



Byte Write Timing 
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I/O0.7 



tcs- 



oi 



Wps 
Us 



Uh 



tcMH— 



t0CH 



XT 



-twe- 
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- BYTE WHITE - 
BYTE it 1 
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- Wpm - 



r 



v 



-IWR- 
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Figure 1 
48F512Wrile Algorithm 
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AC Characteristics 

(Over the V C c a nd temperature range) 



SECTOR ERASE 



Symbol 



tvPS 



Parameter 



V«> setup time 



48F512 
•200 



500 



Max. 



46F512 
•250 



Mln. 



2 

500 



48F512 
•300 



Min. 



500 



Max. 



Unlt_ 

IMS 



CE setup time 



tea 

lOES 



OE setup time 



0 

20 



tAS 



Address setup time 



20 



20 



Address hold time 



100 



100 



100 
50 



Date setup time 



50 



50 



Data hold time 



0 

100 



WE pulse width 



100 



100 



CE hold time 



OE hold time 



(erase 



ten 



Sector erese time 



500 



500 



Sector erase delay 



250 



250 



500 



250 
250 



ma 



Erase recovery time 



250 



250 



Sector Erase Timing 




s 
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AC Characteristics 

(Over the V C c and temperature range) 



CHIP ERASE 







48F512 
-200 


48F512 
-250 


48F512 
-300 




Symbol 


Parameter 


Mln. 


Max. 


Mln, 


Mox. 


Mln. 


Mox. 


Unit 


tvPS 


Vpp setup time 


2 




2 




2 




/JS 


tvPM 


Vpp hold time 


500 




500 




500 




ms 


»CS 


CE setup time 


0 




0 




0 




ns 


lOES 


51 setup time 


0 




0 




0 




US 


tos 


Data setup time 


50 




50 




50 




ns 


ton 


Data hold time 


0 




0 




0 




ns 


twp 


WE pulse width 


100 




100 




100 




ns 


tCH 


CE hold time 


0 




0 




0 




us 




3E hold time 


0 




0 




0 




ns 




Chip erase time 




500 




500 




500 


ms 


lep 


Erase recovery time 


| 250 




250 




250 


ms 



Chip Erase Timing 



l/Oo.r 
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